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Lawrence Berkeley National Laboratory (LBNL)  is presently desigLawrence Berkeley National Laboratory (LBNL)  is presently designing and building the 2.5ning and building the 2.5 MeVMeV front end for thefront end for the SpallationSpallation Neutron Source (SNS).  Neutron Source (SNS).  
The front end includes a mediumThe front end includes a medium--energy beam transport (MEBT) which carries the 2.5energy beam transport (MEBT) which carries the 2.5 MeVMeV, 38, 38 mAmA peak current, Hpeak current, H-- beam from the radio frequencybeam from the radio frequency
quadrupolequadrupole (RFQ) to the drift tube(RFQ) to the drift tube linaclinac (DTL) through a series of 14 electromagnetic(DTL) through a series of 14 electromagnetic quadrupolesquadrupoles, four, four rebuncherrebuncher cavities, and a fast traveling wave cavities, and a fast traveling wave 
chopping system.  Thechopping system.  The beamlinebeamline contains numerous diagnostic devices, includingcontains numerous diagnostic devices, including striplinestripline beam position and phase monitors (BPM),beam position and phase monitors (BPM), toroidtoroid beam beam 
current monitors (BCM), and beam profile monitors.  Components acurrent monitors (BCM), and beam profile monitors.  Components are mounted on three rafts that are separately supported and aligre mounted on three rafts that are separately supported and aligned.  The large ned.  The large 
number of beam transport and diagnostic components contained in number of beam transport and diagnostic components contained in the 3.6 meterthe 3.6 meter--longlong beamlinebeamline necessitates an unusually compact mechanical necessitates an unusually compact mechanical 
design.design.
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ValueValueParameterParameter

66Number of beam position and phase monitorsNumber of beam position and phase monitors
22Number of beam current monitorsNumber of beam current monitors
55Number of beam profile monitorsNumber of beam profile monitors

2.5 2.5 MeVMeVHH-- beam energybeam energy
6%6%Duty FactorDuty Factor

TM010 pillboxTM010 pillboxRebuncher Rebuncher cavity type (402.5 MHz)cavity type (402.5 MHz)
75,45,51,106 kV 75,45,51,106 kV Rebuncher Rebuncher peak voltage integralpeak voltage integral

0.025 mm0.025 mmQuad RMS positional accuracy on raftQuad RMS positional accuracy on raft
0.04 mm0.04 mmRaft RMS positional tolerance on support frameRaft RMS positional tolerance on support frame

10%10%Simulated Simulated emittance emittance growth w/ uncorrectable errorsgrowth w/ uncorrectable errors

3.6 m3.6 mOverall LengthOverall Length

38 38 mAmAOutput peak operating currentOutput peak operating current

44Number of Number of rebuncher rebuncher cavitiescavities
1.5 1.5 mradmradMaximum steering angleMaximum steering angle

66Number of twoNumber of two--plane beam plane beam steererssteerers
36 T/m36 T/mMaximum quad gradientMaximum quad gradient

6.1 / 6.6 cm6.1 / 6.6 cmEffective magnetic lengthsEffective magnetic lengths
4.2 cm4.2 cmQuads 5Quads 5--10 bore diameter10 bore diameter
3.2 cm3.2 cmQuads 1Quads 1--4 and 114 and 11--14 bore diameter14 bore diameter

1414Number of Number of quadrupolesquadrupoles
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MEBT Design ParametersMEBT Design Parameters
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Crawling wire scanner Crawling wire scanner 
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factor measurements factor measurements 
provided by BNLprovided by BNL

316 SS 316 SS beambox beambox 
(overall length 2”) (overall length 2”) 
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